10
Several functions of MAC are suggested to be useful to motor skill learning, such 11 as task-focused attention, experiential acceptance (i.e., willingness to experience 12 internal events such as bodily sensation, emotions, thoughts, and memories), and 13 commitment (Gardner & Moore, 2007; Wulf et al., 2010) . Task-focused attention allows 14 learners to focus on the external motor movements rather than their internal self-15 referenced thoughts. This is viewed as an effective motor learning principle (Wulf et al., 16 2010). In addition, openness to new experience with a nonjudgmental attitude has been 17 explicitly encouraged in the MAC training (Gardner & Moore, 2007) . Individuals, using 18 this experiential acceptance approach, may easily detect the inconsistencies and 19 incoherencies in the earlier stages of motor skill learning (i.e., the cognitive and 20 associative stages in the three-stage model; Fitts, 1964; Fitts & Posner, 1973) .
21
Furthermore, commitment to motor learning goals is important. In MAC, value-driven behaviours, rather than emotion-driven behaviors, are cultivated in order to promote 23 individuals consistent commitment to their goals (Gardner & Moore, 2007) .
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Research has shown that mindfulness training can improve athletes' mental 1 status in sport, such as an increase in experiential acceptance, general well-being, and 2 flow (i.e., complete absorption in what one does; Csikszentmihalyi, 1990) Bernier et al., 2009; Gardner & Moore, 2007 , 2012 . Most importantly, flow experiences 8 also correspond to the description of the autonomous stage of motor skill learning (Fitts, 9 1964; Fitts & Posner, 1973) , in which athletes perform their skills without the need to
10
consciously think about what they are doing (Magill, 2004) .
11
Although there has been some evidence on the link between mindfulness and 12 athletes' experience in sport, the application of MAC to sport novices and its prolonged 13 effects on motor skill acquisition has not been researched. Although MAC training has 14 been shown to have an acute enhancing effect on athletes' performance in various 15 sports (e.g., field hockey, volleyball, and diving; Gardner & Moore, 2012; 16 Schwanhausser, 2009; Wolanin & Schwanhausser, 2010) , causal inference could not be 17 made from previous studies as they were generally conducted using small sample case 18 studies among elite or collegiate players without randomisation control (Birrer, Röthlin, & M A N U S C R I P T
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mindfulness could be applied to learning, improvement, and skill acquisition in sport 1 training.
2
The aim of the present study was to examine the effectiveness of MAC training 3 on beginners' mindfulness, experiential acceptance, flow, and dart throwing 4 performance. It was hypothesised that mindfulness, experiential acceptance, flow, and 5 dart throwing performance in the mindfulness training group would be significantly 6 higher than the attention control group immediately-after and two-weeks after the 7 intervention. In addition, it was hypothesised that the mindfulness training group, instead 8 of the attention control group, would significantly improve mindfulness, experiential 9 acceptance, and flow at the post-test and the improvement would be maintained two-10 weeks later.
11
Methods
12
Participants
13
Ethics clearance was granted by the research ethics committee of the Hong Kong social-oriented value and commitment were deemed as more appropriate than personal-5 oriented value and commitment in the Chinese culture (Bu, 2013; Zhang, 2013) . As such, 6 to facilitate better understanding of these two important concepts, the cultivation of a things."), describe (e.g., "I can usually describe how I feel at the moment in considerable 1 detail."), act with awareness (e.g., reverse-worded "I rush through activities without 2 being really attentive to them."), non-judgment (e.g., reverse-worded "I tell myself that I 3 shouldn't be thinking the way I'm thinking."), and non-react (e.g., "When I have 4 distressing thoughts or images, I just notice them and let them go."). There was 5 acceptable internal consistency reliability of the FFMQ across three assessments (α 6 = .71 to .94). The measure has seven items (e.g., "My painful experiences and memories make it 10 difficult for me to live a life that I would value.") and data from previous studies 11 supported its factorial validity (Bond et al., 2011; Zhang, Chung, Si, & Liu, 2014) .
12
Responses were made on 7-point Likert scale (1 = never true; 7 = always true). This 
21
The dart throwing performance was measured approximately five minutes after participants completed the self-report measures of mindfulness, experiential acceptance,
23
and flow at each of the three assessments (pre-intervention, post-intervention, and M A N U S C R I P T
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follow-up). Two dartboards that were made-up of ten concentric circles were used, 1 rather than the traditional style. The position of the dartboards was set according to 2 international standards, where the bullseye was 1.73 meters from the floor and the 3 throwing line was 2.37 meters away from the dartboard. The score for each throw was 4 given by how close the dart hit the bullseye, ranging on a scale from 10 (bullseye) to 0 5 (outside the dartboard). Participants were asked to throw three darts in each round, and 6 their performance of dart throwing was the total score they obtained in five consecutive All participants took part in an eight-week dart training program instructed by a 10 professional dart playing coach. In the first two weeks, the basic knowledge and skills of 11 dart throwing were introduced to the participants. In the subsequent weeks (Week 3 to 
19
In accordance with the guidelines of Gardner and Moore (2007), the mindfulness 20 group was given homework to practice mindfulness a minimum of three times per week.
21
Similarly, the attention control group was required to revise the learning materials of the theories, talent identification, and athletes' lifespan development. MAC training was 2 delivered to the mindfulness group by one instructor, and the sport psychology lecture of 3 the attention control group was conducted by another independent instructor. They were 4 both qualified sport psychology consultants and had more than one year experience in 5 mindfulness practice. With a single-blinded design, these two instructors understood 6 about the research purpose, but they did not have any mutual interference during the 7 intervention period and were not allowed to disclose the study hypotheses, study design, 
Results
21
In preliminary data screening, no missing data were observed and there were no 22 significant between-group differences on any study variables at pre-intervention (p > .05).
23
See Table 1 29. Post-hoc independent sample t-tests indicated that the mindfulness scores of 7 mindfulness group were significantly higher than attention control group at both post-8 intervention and follow-up (see Table 2 ). Post-hoc paired sample t-tests indicated that, 9 in mindfulness group, the mindfulness scores were significantly higher in post- group (see Table 3 ).
16
No significant time by group interaction was found from the ANOVA of Post-hoc paired sample t-tests indicated that the flow of mindfulness group was 10 significantly higher in post-intervention and follow-up, as compared to that of pre- our study, the mindfulness group had consistently reported higher experiential 19 acceptance, flow, and performed better dart throwing than the attention control group.
20
As such, these findings provide further support on our theoretical proposition that Despite its merits, the present study is not without limitations. Firstly, the two-8 week follow-up duration might not be adequate for testing the long-term effects of 9 mindfulness training across the entire learning progress of sport participants. Also, our 10 sample size was relatively small and the findings might be tentative. Future research
11
should include a longer follow-up with a larger sample, and longitudinally assess the 12 uptake of mindfulness and sport training over a prolonged period (Twisk & Proper, 2004) .
13
Secondly, psychological factors were measured on self-report inventories and 14 responses could therefore be subjected to social desirability, memory bias, and mere- 
Conclusion
13
In summary, the present study provided initial evidence supporting the application 14 of MAC-based mindfulness and acceptance training in dart learning for beginners.
15
Mindfulness and acceptance training not only appeared to be adaptive to beginners' 16 sport experience and performance, but it also seemed to reduce the deterioration of the 
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• Mindfulness training can facilitate the skill acquisition of dart throwing beginners.
• Mindfulness training can help prevent the decline of beginners' performance once they stop practicing their skills.
• Continued practice of mindfulness is required to maintain its benefits.
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